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57] ABSTRACT

A heat exchanger made of aluminum alloys comprising
a tube made of an aluminum alloy consisting of 0.2 to
1.0 wt % of Cu and the balance Al and inevitable impu-
rities, and fins jointed to the tube, at least a portion of

each fin being formed from another aluminum alloy
exhibiting and electrochemical potential value lower

than that of the aluminum alloy from which the tube 1s
made, so as to provide a sacrificial corrosion effect.
Disclosed also is an aluminum alloy material having
superior hot-extrusion characteristics and pitting corro-
sion resistance suitable for use as the material of heat
exchanger tubes, the aluminum alloy material consisting
of 0.2 to 1.0 wt % of Cu and the balance Al and inevita-
ble impurities.

4 Claims, 5 Drawing Fjgu_res
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1'._
HEAT EXCHANGER MADE OF ALUMINUM
ALLOYS AND TUBE MATERIAL FOR THE HEAT
EXCHANGER -

BALKGROUND OF THE INVENTION

The present invention relates to a heat exchangerh
made of aluminum alloys, such as condenser, evapora-k

tor and so forth incorporated in automobile air. .condi-
tioners, and more particularly relates to a corrugate ﬁnx

type heat exchanger made of aluminum alloys and im-

proved to prevent pitting corrosion of the Heat ‘ex-
changer tubes, and further relates toa tube materlal for

such heat exchanger.
Conventionally, the tubes of corrugate fin type heat'_
exchangers made of aluminum alloys are formed of an

aluminum alloy geneérally referred to as 3003 specified
in the U.S. Aluminum Association Standard (hereinaf-

ter called “AA”) having compositions consrstmg essen-

15

tially of 0.05 to 0.20 wt% of Cu, not more than 0.6 wt% 20

of Si, not more than 0.7 wt% of Fe, 1.0 to 1.5'Wt% of
Mn, not more than 0.10 wt% of Zn and the balance Al,
or are formed of an aluminum alloy of compositions
having a slightly lower Mn content than the AA 3003
aluminum alloy. As to the material of the corrugate fin,
a core material of an aluminum-zinc alloy, which has an
electrochemical potential lower than the AA 3003 alu-
minum alloy constituting the tubes and thus exhibits a
sacrificial corrosion effect to prevent the corrosion of
the tubes, is used in’ oomblnatlon with a claddlng 1ayer
for brazing filler alloy:. | |

The AA 3003 aluminum alloy used as the tube mate-
rial, however, has such poor drawing or hot-extrusion
characteristics (drawability or hot-extrudability)- as
amounts, for example, to about } of that of pure alumi-
num such as AA 1050. Therefore, the production of the
heat exchanger tubes from the AA 3003 alloy by draw-
ing or hot-extrusion costs much higher than the produc-
tion from the pure aluminum, resulting 1n'a raised cost
of production of the heat exchanger as a whole.

SUMMARY OF THE INVENTION

Accordingly, an object of the invention is to provide

25

30

35

40

a heat exchanger made of aluminum alloys; capable of .

art while maintaining the pitting corrosion resistance of
the tubes equivalent to that of the tubes made from the
AA 3003 aluminum alloy. |

To this end, according to the invention, there 1s pro-
vided a heat exchanger made of aluminum alloys com-
prising tubes each made of an aluminum alloy consisting

- eliminating the above-described problems of the prior 45

>0

essentially of 0.2 to 1.0 wt% of Cu, the balance alumi- -

num and inevitable impurities; and fins attached to the
tubes, at least a part of each fin being made of another
aluminum alloy which is lower in electrochemical po-

tential than the aluminum alloy constltutmg the tubes

thereby to bring about a sacrificial corrosion effect..

In the heat exchanger in accordance with the mven-

tion, the aluminum alloy used as the material of the.tube
is an alloy consisting essentially of 0.2 to 1.0 wt% of Cu

the balance aluminum and inevitable lmpurrtles rn
which, particularly, the amount of Fe and Siis not’ more
than 1.0 wt%.

Jd

)

Hereinafter, the percentages (%) of contents of alu- |

minum alloy compositions will be represented as welght
percent (Wt%). '-

According to the invention, an aluminum alloy oon-
sisting of 0.2 to 1.0% of Cu and the balance alumlnum

65
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and 1nev1tab1e impurities is used as thé alloy material for
the tubes of the heat exchanger ThlS alloy has a greater
copper content than the pure “aluminum (AA 1050)
conventronally used as a tube material which pure alu-
minum consisting of not more than 0.05% of Cu, not’
more than 0.25% of Si, not more than 0.40% of Fe, not
more than 0 05% of Mn not more than 0. 05% of Mg1L

not more than 0.05% of Zn, not more than 0. 03% of Ti

" and more than 99. 50% of Al Thus, thls al]oy used In the
1'

present invention exhlbrts an electrochemlcal potentlal
value approxrmatln g that of the conventlonal tube mate-
rial, i.e. AA 3003 aluminum alloy. If the copper. content
in the alioy 18 below 0. 2%, unsatlsfactorrly the electro-
chemical potential of the alloy does not become similar
to that of-the AA 3003 aluminum alloy. To the contrary,
a copper content in excess if 1.0% makes the alloy im-
practlcally hard in hardness to decrease the characteris-
tics of the drawing or hot-extrusion, as well as bending
characteristics of the alloy, although the electrochemi-
cal potential becomes.sufficiently high in-value. It 1s a
particular tendency peculiar to copper that the electro-
chemical potential of the aluminum alloy is increased by
addition of a small amount of copper. It is also possible
to obtain a drawing or hot-extrusion characteristics, as

well as bending characteristics, equivalent. to that of
AA 1050:aluminum alloy, by maintaining the amount of
addition of.copper at a level not more than 1.0%.:By

using this tube materlal in combination with the fin

. thaterial acting as’a‘sacrificial anode, it is possrb]e to

obtain a pitting corrosion resistance of the tubes equrva-
lent to that of the conVentlonally used AA 3003 alumi-
num alloy. The sacrificial-‘anode material is constrtuted_
by a brazing sheet in which a brazing ﬁller materlal of
Al-Si base alloy or Al-Si-Mg base alloy’ actlng asadclad-
ding layer is clad to each surface of the.core ‘with a

cladding ratio of 5 to 20% with respect to each side of |
the core material. The core material may be: formed

from an Al-Mn base alloy such as AA 3003, AA:3203 or
~ the like with an addition of small amount of Zn, Sn or

In. These elements may be added also to the brazrng
filler material. The bonding of the fins to the tube is
achieved by a brazing method including flux brazing,
vacuum brazing, brazing process under an’ rnert gas
atmOsphere and so forth. - |
“According to the invention, an alloy obtained by
adding small amounts of Sn and Zn to the AA 3003
aluminum alloy is preferably used as the material of the
core member of the sacrificial corrosion fin having
lower electrochemical potential value for use in combi-
nation with the above-described ‘tubes “of heat ex-
changer made from aluminum alloy’ embodying “the

present invention. For instance, the core member of the

fin is made of an aluminum alloy consisting of 0.05 to
0.20% of Cu, not more than 0.6% of Si, not more than
0.7% of Fe, 1.0 to 1. 5% of Mn, not more than 1:0% of
Zn, not more ‘than 0.06% of Sn, and the balance alumi-
num ‘and ‘not more than 0.15% of inevitable impurities.

It is also possible to use as the material of the core mem-

ber . of the sacrificial corrosion fin an ‘alloy which is

obtalned by addrng not more than 1.0% of Zn and not
more than 0.06% of Sn to the AA 3203 alloy which

consists of not more than 0.05% of Cu, not more than
0.6% of Si, not more than 0.7%.of Fe,, 1.0 to 1.5% of

Mn ‘not more than 0.10% of Zn and the balance Al.

Accordlng to the invention, it is also preferred to use,

'as an alumlnum alloy material for tubes having a pitting

cOrrosion resistance equivalent to that of the AA 3003
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aluminum alloy when combined with the sacrificial
anode fin and extrusion characteristic equivalent to that
of pure aluminum such as AA1050, AA1100 and the
like, an alloy consisting essentially of 0.2 to 1.0% of Cu,
and the balance Al and inevitable impurifies in which,
particularly, the amount of Fe and Si is not more than
1.0%. Fe and Si exist unavoidably or inevitably as impu-
rities of aluminum. Moderate cost and strength are ob-
tainable by the presence of Fe and Si. However, if the
sum of the Fe and Si contents exceeds 1.0%, the corro-
sion resistance of the aluminum alloy 1s decreased and
the extrudability into tubes and the formability of tubes
after extrusion is decreased undesirably. In order to
reduce the Fe and Si contents, it is necessary to use
aluminum metal having a high purity. Such a aluminum
metal having high purity, however, is generally expen-
sive. For reducing the cost to an acceptable level while
maintaining the required mechanical strength and other
requisites, the sum of Fe and Si contents 1s prefcrably in

a range between 0.4 and 1.0%.

Other objects, features and advantages of thc inven-

tion will become clear from the following description of

the preferred embodiments taken in conjunction with
the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a pchpcctwc view of a condenser which
embodies the heat exchanger in accordance with the
invention;

FIG. 2 is a perspective view of an evaporator which
embodies the heat cxchangcr in accordance with the
invention; :

FIG. 3 is an enlarged view of a part of thc heat ex-
changer in accordance with the invention showing par-
ticularly the state of Jcmtmg between the fins and tubes;

FIG. 4 is a perspective view of an extruded tube as
used in the heat exchanger of the invention; and

FIG. 5 is a front elevational view of a model core
similar to that of the heat exchanger in accordance with
the invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIGS. 1 and 2 illustrate, rcSpcctwer, a ccndcnscr
and an evaporator constructed in accordance with the
heat exchangers of first. to fifth embodiments described
hereinunder. Each heat exchanger comprises a plurality
of corrugate fins 1 arranged between adjacent turns of a
winding tube 2 formed by a hot-extrusion. Reference
numerals 3 and 4 designate, respectively, a fluid inlet
and a fluid outlet. FIG. 3 shows, in larger scale, the tube
2 and the corrugate fin 1 of the heat exchanger. It will
be seen that the corrugate fin 1 is constituted by a core
member 6 and a cladding § which is made of a brazing
filler. As shown in the drawings, the corrugate fin 1 1s
bonded by brazing to adjacent turns of the tube 2 which
is bent to have a meandering form. This brazing 1s made
by making use of the brazing material cladding § which
is beforehand provided on the surface of the core mem-
ber 6. Pipes for the fluid inlet 3 and fluid outlet 4 are
connected to both ends of the tube 2. In the drawings,
the arrow indicates the direction of flow of a refriger-

ant.

Embodiment 1:

The tube is made of a material having a chemical
composition consisting of 0.4% of Cu, and the balance
Al and inevitable impurities in which, particularly, the
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amount of Fe and Si is 0.4%. The extrusion characteris-
tics (extrusion rate at a billet temperature of 450° C.) of
the above-mentioned aluminum alloy into the heat ex-
changer tube shown in FIG. 4 was 80 m/min. This
extrusion rate is substantially equivalent to that of
AA1050 alloy advantageously. On the other hand the
A A3003 alloy material exhibits, under the same extru-
sion condition, a very decreased extrusion rate of 30
m/ min.

As shown in FIG. 4, the tube has a rectangular cross-
section with four parallel bores and a thickness of 1.0
mm. The corrugate fin for use in combination with the
tubes is made of a brazing sheet having a total thickness
of 0.16 mm and constituted by a core member and clad-
dings to both surfaces of the core member at a cladding
ratio of 129% with respect to each side. The material of
the core member consists essentially of 0.10% of Cu,
1.1% of Mn, 0.4% of Zn, 0.06% of Sn and the balance
Al, while the material of the cladding is a brazing mate-
rial for vacuum brazing consisting essentially cf 10% of
Si, 1.5% of Mg and the balance Al.

The fin was secured to the tube by the brazlng which
is conducted under the vacuum of 4 X 10—5 Torr and at
a temperature of 610° C. for 10 minutes to form the heat
exchanger as shown in FIG. 1. The tube and fins after
the vacuum brazing showed electrochemical potentials
of —0.79 V and —0.90 V, respectively, when measured
in a 3% aqueous solution of salt (R.T.). For information,
the AA 1050 alloy material and AA3003 alloy material
generally exhibit potentials of —0.86 V and —0.78 V,
respectively. Thus, the aluminum alloy used as the tube
material of the invention shows a potential close to that
of the AA3003 alloy. |

The corrosion resistance of the aluminum heat ex-
changer thus produced was evaluated by a CASS test.
The test result showed that the maximum depth of the
pitting in the tube is as small as 0.12 mm during the term
of 700 hours after the start of the test. The same test was
conducted with heat exchangers having tubes made
from the AA1050 alloy and AA3003 alloy, by way of
reference. The depths of the pitting .in the tube were
0.70 mm and 0.12 mm, respectively. It was thus con-
firmed that the aluminum alloy as tube material of the
invention exhibits a corrosion resistance superior to that
of the AA1050 alloy and cquwalcnt to that of the
AA3003 alloy.

Heat exchangers of second to fifth embodiments were
produced by extruding tubes in the same manner as the
first embodiment and assembling the tubes in the same
manner as in the first embodiment. The fabricating con-
ditions and test results of these embodiments are as
follows:

Embodiment 2:

M

components of tube material ~ Al—0.39% Cu—0.5% (Fe + Si)
tube thickness 0.9 mm
components of fin material

core member: Al—0.12% Cu—1.1% Mn—0.4% Zn—0.06% Sn

cladding; Al—10% 5i—1.5% Mg

fin thickness 0.18 mm

extrusion characteristic

alloy used in the invention 8C m/min.

(extrusion rate)

A A 1050 alloy 80 m/min.

AA3003 alloy 30 m/min.

CASS test maximum depth of pitting in tube after 700 hrs. test
alloy used in the invention 0.15 mm

AA1050 alloy 0.72 mm
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-continued | | | o ~ .continued L
AA3003 alloy | 0.16 mm - | o Al—10% Si—0.08% Bi
brazing condition 6 X 103 Torr ; fin thickness .. 0.16.mm
| 600° C., 8 minutes: : - extrusion characteristic R
G 2 alloy used in invention - 78 m/min.
- - AA1050 alloy 80 m/mun.
: L - AA3003 alloy 30 m/min. |
Embodiment 3: " CASS test maximum depth of pitting in tube'ftei"1000 hrs test
| alloy used in invention 0.15 mm
' . AA1050 alloy | 0.79 mm~
components of tube material Al—0.5% Cu—0.45% (Fe + Sl) 10 AA3003 alloy | 0.1Smm
iube thickness . - 087 mm L | - brazing condition 600 Torr in N3 gas atmosphere
components of fin material _ B o 600° C., 10 minutes s

core member; Al—0.15% Cu—1.1% Mn-—O 4% Zn—O 01 Sn o
cladding; Al—9. 5% Si~13% Mg o

{in thickness 0 0léemm: - SRR R o o

axtrusion characteristic. | S 15 - Embﬁdlmﬁﬂt 6

?A"‘z!i' 0‘;;""1:“ invention g“‘; min. S Alummum alloys of cornposmons of Nos. 1 to 5in the
A A3003 :“g o 30 E /E:: e following table were produced by water-cooled casting
CASS test maximum depth of pitting in tube after wm hrs. test to have a billet form of 175 mm dlametﬁf)(‘l-oo mm

alloy used in invention = . 0.}4mm . | - length. The billets of these alloys were then subjected tG

AAl1050 alloy . 0.78 mm. . - 20 asoaking treatment at 250° C. for 3 hours and then to a

AA3003 alloy - 0.14 mm ._ |

hot-extrusion at about 450° C. into tubes having a form
as shown in FIG. 4, having a wall thickness (t) of 1 mm,
S L width (w) of 32 mm and a height (h) of 5 mm. On the
A e e o other hand, the fin was formed from a brazing sheet
Embodiment 4: - | ' 25 (thickness 0.16 mm) having. of a core member of an
aluminum alloy consisting of 0.12% Cu 1.1% of Mn,

brazmg condition .5 )( 10—3 Torr, 600° C 12 mlnutca

components of tube material - Al—0.8% Cu—0.4% (Fc + Sl) 1.0% of Zn and the balance Al,.and claddmgs to both
tube thickness oo 1.0mm - sides of the core member which claddings is made of an
m——mmm— aluminum alloy consisting of 7.5% of Si and the bal
ber; Al—0. IO% Cu—-l l% Mn—-l 0% Zn claddmg ' > vor 8 O, 7+970 0 oran & DR e
_fﬁf;":;: Si . ' 30 Al(AA4343). The brazing sheet was then corrugated to
fin thickness® = - 0.16.m_m - have fins of a height of 20 mm and a pitch of 4 mm: =~
extrusion characteristic - . i After degreasing of the tube and the fin, these two
alloy used in the invention- 75 m/min. S - members are fixed by an iron _]lg and were applied with -
| ii;ggg “::“Y ~ gg "‘; min. | - a flux, and were placed-in an air furnace at a tempera-
alloy m/min. ~ Ny o : .
CASS test maximum depth uf pitting in tube after 1000 hrs test 33 tum.of 61.0 C. for 10 minutes fPr "effeqtmg brazing to
alloy used in invention " 0.16 mm fabricate a model core as shown in F1G. 5. A CASS test
AA10S0 alloy =~ 080mm - ~ was ‘conducted with these samples, and. the period- of
_ :Mﬂm alloy " b 0. 1; mm.. time. was measured until the wall thickness of 1 mm is
razing cnnc.llu.wp ux razmg (without Zn) 610 C 10 minutes completely penetrated by th:e pitting tO evaluate the
| o R | - 40 corrosion resistance. Also, the electrochemical poten-
 Embodiment 5. - | tials of the tubes and fins were measured in 5% aqueous
- m oimem g L - solution of NaCl. Furthermore, the extrusion character-
- D istics were evaluated through measurement of the extru-
components of tube material ~ Al—0.6% Cu—0.8% (Fe + Sl) | ?iOn ra_te for the aluminum alloy tube mﬁtet ial of t]“_lf-’-
tube thickness -~ - 1.0mm s 45 invention. The results of these tests are also shown in
components of fin material . the following table, together with the results of the
core member; Al—0.12% Cu—I1. l% Mn—ﬂ 9% Zn chddms, L same tests conducted with reference materials Nos. 6
e | and 7, as well as the conventional alloy.
CASS test  Extrusion
o | . (time till - character-
Cu Mn Fe+ Si o Potential penetra- istics
- | (%) (%) (%) :  Balance @ mV (SCE) tion) (Hr) (m/min)
Alloys of the ~ No. 1 02 — 05 Alandother  —730 1400 or 80
~ 'invention o S impurities - - .longer .
.. No. 2 0.5 — 05 ‘Al and other - 720 - 15000r 80
S - - impurities " longer
"No. 3 10 -— 05 Alandother  —720 -  1500or 55
i | - impurities - longer
- No.4 05 - - 02 _Alandother  —720 1500 0r - 80
. B o ., impurities | ... longer C
« ...~ :Ne.5 05 — 1.0  Alandother —720. . 1500or 55
L o o - impurities - longer - .
Rcfcrence "No.6 0Ot -« 05  Aland otherr —750" -~ 300o0r " .- 80
alloys S - | . impurities . ... longer . .
'+ Ne:7 15 — . 05 Alandother = -720  1500or 40
P | | - impurities -~ longer
| Convenuoml Al050  — — 04 Al and other —780  300or - 80
| alloys R - impurities - 7 longer . - 1
" UA3003 015 12 - 08 . Aland other —~710 . - 1500or - 30 -

~ impurities . - longer. ..
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| o .. | -continued SRS
- CASS test Extrusion -
' (time till character-
Cu Mn Fe+4+ S1 .. . Potential penetra- istics . . . - |
(%) (%) (%) ‘Balance . "~ mV (SCE) - tton) (Hr)~- - (m/min)- - - e
Electro-chemical potential of corrugate gr — 830 mV

sacrificial fin =

. e ,
W o i-‘tFi
: ' . . . ) [ .o o T - . vy
. . '

Al

Embédiment 7:

Fe+Si and the balance aluminum was produced by
watercooled casting into the form of billets (175 mm
diameter X 400 mm length) used as the material of the
heat exchanger tube. After a soaking at 540° C. for 2
hours, the billets were subjected to a hot-extrusion at
470° C. into the form of tubes as shown in FIG. 4, hav-
ing a thickness (t) of 1 mm, width (w) of 26 mm and a

height (h) of 5 mm. On the other hand, the fin material:

was constituted by a brazing sheet (0.16 mm thick)
having a core member of an aluminum alloy consisting
of 0.15% of Cu, 1.1% of Mn, 0.06% of Sn, 0.6% of Zn
and the balance Al, and cladding layers at both sides of
the core member which cladding layers are made of an
aluminum alloy containing 10% of Si, 1.5% of Mg and
the balance Al. The brazing sheet was corrugated to
have fins of 16 mm height and a pitch of 6 mm. =~
After degreasing, the tube and fin were fixed-by
means of an iron jig and were subjected to a vacuum
brazing conducted under the vacuum of 5X 10—>Torr
at 600° C. for 3 minutes to form a model core as shown
in FIG. 5. The model core was then subjected to
CASS test. The test result showed that it takes more
than 1500 hours until the tube is completely perforated
by corrosion. The alloy of the invention showed an
extrusion rate of 80 m/min. which is equivalent to that
of AA 1050 alloy, as well as an electrochemical potential
of —720 mV after the vacuum brazing substantially
equivalent to that of A3003 alloy, while the fin serving
as the sacrificial anode showed a potential of —1100
mV. By way of reference, the same CASS test was
conducted with a tube made from AA1050 alloy. In this
case, the tube was completely perforated by corrosion
after about 500 hours. : | c

1 Embddiment 8:

A tube was formed by extrusion in the same manner
as the Embodiment 7, from an aluminum alloy consist-
ing of 0.5% of Cu, 0.45% of Fe+Si and the balance Al.
On the other hand, the fin was formed from a brazing
sheet (0.16 mm thickness) constituted by a core member
of an aluminum alloy consisting of 0.12% of Cu, 1.1%
of Mn, 0.9% of Zn and the balance Al, and cladding
layers clad to both side of the core member which lay-
ers are made of an aluminum alloy consisting of 10% ot
Si, 0.06% of Bi, 0.05% of Sn, 0.005% of Be and the
balance Al. The brazing sheet was corrugated to have a
plurality of fins of 18 mm height and a pitch of 4 mm.

The tube and fin were then subjected to an etching
conducted for 1 minutes in a 5% NaOH solution at 60°
C., and then to a pickling and rinsing by water. After a
sufficient drying, these members were fixed by means of
an iron jig, and were subjected to brazing conducted for
4 minutes in an N3 gas atmosphere of 600 Torr to form
1 model core as shown in FIG. 5. This model core was
subjected to a CASS test the result of which showed
that it takes more than 1600 hours until the tube 1s com-
pletely perforated by corrosion. The extrusion rate of

S0
An aluminum alloy consisting of 0.4% of Cu, 0.4% of
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this alloy was 80 m/min"which is equivalent to that of
AA1050 alloy while the electrochemical potential after
the brazing was —720 mV, while the fin serving as
sacrificial anode showed a potential of —1050 mV..

By way of reference, the same CASS test was con-
ducted with a tube made of AA1050 alloy. In this case,
the tube was completely perforated by corrosion In
about. 450 hours.. T

In the embodiments of the invention-described here-
tofore, aluminum alloys -obtained by adding small
amounts of Sn, Zn or the like to the AA3003 alloy are
ased as the material of the core member of the fin. This,
however, is not exclusive and any aluminum alloy
which exhibits an electrochemical potential value lower
than that of the tube material can be used as the material
ofthefim. . . .. L .. o

The heat exchanger of the invention exhibits an pit-
ting corrosion resistance of tubes equivalent to that of
the conventional heat exchangers incorporating tubes
made from AA3003 alloy, as well as a'good drawing of
extrusion characteristics of the material substantially
equivalent to that of AA1050 aluminum to economi-
cally lower the cost of production of the heat exchanger
as a whole. T S

What is claimed 1s: | N

1. A heat exchanger, comprising: = |

a plurality of sacrificial anode fins formed of a brazing

sheet made of aluminum alloys; and =
" at least one tube made of an aluminum alloy, |
said fins being secured to said tube by brazing, and
said tube aluminum alloy consisting essentially of
copper of 0.2-1.0 weight percent and the balance
~ essentially aluminum.

2. A heaf exchanger as claimed in claim I, wherein in
the impurities of said tube aluminum alloy the sum of
the amount of both iron and silicon is not more than 1.0
weight percent. BN S .
3. A heat exchanger, comprising: |
at least one hot-extruded heat exchanger tube having

a plurality of parallel bores arranged side by side 1n

a series;

said heat exchanger tube being made of an alumi-

num alloy consisting essentially of 0.2-1.0
“weight percent copper and the balance essen-
tially aluminum with inevitable impurities, the
sum of the amount of iron and silicon included in
~such impurities constituting not more than 1.0
weight percent of said aluminum alloy;
said. aluminum alloy having a hot extrudability at
450° C. substantially equivalent to that of
 A’A 1050 aluminum alloy and an electrochemical
_potential of about —0.79 V; and

~ aplurality of aluminum alloy fins constituted by braz-

ing:sheet means brazed to said heat exchanger tube,
said fins due to their constituency exhibiting an
electrochemical potential substantially lower

. .than that of said heat exchanger tube, whereby
" said fins serve as a sacrificial anode means for
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said heat exchanger tube for improving pitting

corrosion resistance of said heat exchanger tube.

4. A heat exchanger as claimed in claim 1 or 2,
wherein each of the sacrificial anode fins comprises a
core member made of an aluminum alloy consisting
essentially by weight of copper of 0.05-0.20%, silicon

of not more than 0.6%, iron of not more than 0.7%,
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manganese of 1.0-1.5%, zinc of not more than 9.0%, tin
of not more than 0.06%, and the balance aluminum and
inevitable impurities, and cladding layers of another
aluminum alloy consisting essentially by weight of sili-
con of 9.5-10%, magnesium of 1.3-1.5% and the bal-

ance aluminum and inevitable impurities.
S k % k k%
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